The aim of the present study was to optimize the extraction conditions of green tea aqueous extract [green tea concentration (G) and extraction temperature (T)]. Response surface methodology was applied to determine the highest radical scavenging activity (RSA), Ferric reducing antioxidant power (FRAP) and reducing power (RP) of the prepared green tea extract. Effect of green tea aqueous extract prepared using the optimal conditions on the liver cirrhosis retardation in rats was also investigated. Two-factors central composite design was established to determine the effects of G or T and radical scavenging holding time as independent variables on RSA, FRAP and RP as dependent variables. The optimum G, T and holding time with maximum RSA were 1.0 %, 88.7 °C for 25 min, with a predicted RSA of 81.3 % (r 2 =0.9115) compared to the BHT, which had a scavenging value of 87.4 % at concentration 150 ppm and holding time 30 min The same predicted concentration and temperature obtained with the highest FRAP and RP were 2.566 and 1.687 with r 2 0.9780 and 0.9550, respectively. The phenolic and flavonoid contents were 81.2 mg gallic acid equivalent and 33.5 mg quercetin equivalent per 100 ml green tea extract. The extract prepared at optimal conditions was used for treatment of cirrhotic rats by CCl4. Insignificant (P≥0.05) differences were observed between the green tea group and control group in obtained total protein or albumin values. Total protein and albumin were dramatically decreased in the group treated by CCL4.
INTRODUCTION
Green tea (Camellia sinensis L.) is one of the most oriental drink consumed around the world (Namal Senanayake, 2013). Recently, tea has attracted more attention due to its beneficial health effects and special flavor and taste (Zhang et al 2013) . Tea can be classified into three kinds according to the level of oxidation, like green tea, oolong tea and black tea (Chan, 2011 . The extraction of green tea polyphenols depend on both time-and temperature (Baptista et al 1998; Shishikura and Khokhar, 2005) . Due to greater extraction of polyphenols, resulting in high values of scavenging oxidative radical, as hot water is preferred for preparation of tea compared to cold water (Lin et al 2010) . Green tea polyphenols can act as prooxidants by generating hydrogen peroxide (Long, et al 1999) . Tea consumed because of the many AUJASCI, Arab Univ. J. Agric. Sci., Special Issue, 26(2D), 2019 beneficial health effects it has on human. Compared to black tea, green tea has been reported to have higher antioxidant capacity and a greater level of polyphenols (Koo and Cho, 2004 ). Antioxidants have shown to have multiple functional and remedial properties that include antiradical, anticarcinogenic, anti-inflammatory oxidative stress reduction, and cardio protection (Chan et al 2010) .
Previous studies utilized green tea as immunostimulant by incorporating it in fish diet that can increase disease resistance, and improve survival rate, growth rate and antioxidant system Non-alcoholic fatty liver disease is considered to be the most common cause of chronic liver disease worldwide and is a multifactorial disease with a complex pathophysiology including hepatic steatosis, non-alcoholic steatohepatitis, and subsequent fibrosis, cirrhosis and hepatocellular carcinoma (Wang et al 2013; Birkenfeld et al 2014). Singal et al 2006 reveal that green tea extract significantly attenuated lipopolysaccharide induced sickness behavior as well as hepatic damage either by its antioxidant activity or by inhibiting lipopolysaccharide induced cytokine production. Studying the effect of optimization process on the potential antioxidant effect of green tea and its effect on the liver cirrhosis have a shortage. Therefore, the objective of the current study was to I) optimize the green tea concentration and extraction temperature for preparing green tea aqueous extract with high potential antioxidant and antiradical activities; II) in vivo evaluating the ability of the optimized green tea extract to retardation of the liver cirrhosis in rats.
MATERIALS AND METHODS

Materials
2,2-diphenyl-2-picrylhydrazyl radical ((DPPH  • ) , 2,4,6-Tris (2-pyridyl)-s-triazine Synonym: 2,4,6-Tris (2-pyridyl)-s-triazine, TPTZ and methanol were purchased from Sigma, Chemicals Company. Coline, casein, vitamins, minerals, cellulose, 
Methods
Preparation of green tea water extract
The green tea extracts were prepared at five concentrations of 0.25, 0.5, 0.75, 1.0 and 1.25 % (w/v) using distilled water at four different temperatures were 40, 60, 80 and 100 °C. Appropriate amount of green tea weighted in five beakers, then add 100 ml of distilled water at different temperatures. Thereafter, leave the beakers contain the extracts until take the room temperature.
Total phenolics content
Total phenolics content was determined spectrophotometrically using the modified FolinCiocalteau colorimetric method (Eberhardt et al 2000) . Mix 125 μl of extract with 0.5 ml of distilled water in a test tube; followed by addition of 125 μl of Folin-Ciocalteau reagent and allowed to stand for 6 min. Then, add 1.25 ml of 7% sodium carbonate solution. The final volume was adjusted to 3 ml with distilled water. Each sample was allowed to stand for 90 min at room temperature and the absorbance was measured at 760 nm using spectrophotometer Unico (made in, USA). The total phenolics content was expressed as a micrograms gallic acid equivalent/ ml extract (mg GAE/100 ml) by reference to the gallic acid standard calibration curve using equation (1) 
Total flavonoids content
Aluminum chloride complex forming assay was used to spectrophotometrically determine the total flavonoids content of the extracts (Piyanete et al 2009) . A 100 μl of extract mixed with 0.5 ml of distilled water and 100 μl of 5% Sodium nitrate in a test tube. Allowed to stand the test tube for 6 minutes at room temperature. Thereafter, added 150 μl of 10% Aluminum chloride and allowed to stand for 5 minutes at room temperature. Then, 200 μl of 1M sodium hydroxide solution was added. The absorbance was measured at 510 nm using spectrophotometer Unico (made in, USA). The total flavonoids content was expressed as a micrograms quercetin equivalent/ml extract (mg QE/100 ml) by reference to the quercetin standard calibration curve using equation (2) Radical-scavenging activity of the prepared green tea extracts was tested using spectrophotometric method (Brand-Williams et al 1995). Ten microliters of different green tea extracts, ascorbic acid or BHT solutions were added to one ml of methanolic DPPH
• solution (0.0374 g/l methanol).
The decrease in absorbance was determined at 517 nm during holding time from zero to 30 min using spectrophotometer Jenway-Model 6105 (made in, UK). The scavenged percent of DPPH . in the holding was calculated according to the following equation:
Inhibition (%) = A˳-A / A˳ × 100 [Eq. 3]
Where A˳ was the Absorbance of control and A was the Absorbance of sample.
Ferric reducing antioxidant power
Ferric Reducing Antioxidant Power (FRAP) was determined by the method of Benzie and Strain (1996). Add 3.12 g/l distilled water to prepare 2,4,6-tripyridyl-s-triazine solution (TPTZ). To preparation ferric chloride hexahydrate (FeCl3·6H2O) solution mix 5.4 g/l distilled water. Mix 2.72 g sodium acetate tri-hydrate /l distilled water then adjusted the solution to pH 3.6 using HCl. The reagent prepared by mixed the previous three solution according to the ratio was 1:1:10. The reagent was pipetted (1500 μl) into a cuvette with subsequent addition of a 50 μl tested solution. Then the absorbance was measured at 593 nm using spectrophotometer Jenway-Model 6105 (made in UK). The FRAP expressed as optical density.
Reducing power
The reducing power of prepared green tea extracts was determined according to the method described by Oyaizu, (1986). One ml of extract mixed with 2.5 ml phosphate buffer at pH 6.6 and 2.5 ml potassium ferric cyanide (1%). The mixture was incubated at 50 °C for 20 min added 2.5 ml trichloroacetic acid (10%) to the mixture. Then centrifuged the mixture at 3000 rpm for 10 min. The upper layer of solution (2.5 ml) was mixed with 2.5 ml distilled water and 0.5 ml FeCl3 (0.1%). The absorbance was measured at 700 nm using spectrophotometer Jenway-Model 6105 (made in, UK). The RP expressed as optical density.
Animals experiment and diets
Forty eight adult female albino rats were housed in screen-bottomed aluminum cages in room maintained at 25 ± 1°C with alternating cycles of light and dark of 12h; duration. The rats were fed on the control diet for seven consecutive days. Rats were randomly divided into six groups, each group contained eight rats. All group fed on the basil diet. The first group identified as negative control group (G1). The groups (2 and 3) treated by carbon tetra chloride (CCL4) and identified as a cirrhotic groups. The 2 nd group was a positive control group (G2). The group treated by green tea extract that prepared at optimal conditions (1.0 %, 88.7ºC) identified as a (G3). The extract given orally for the rats daily in a dose of 0.6 ml/100 g body weight for successive twelve weeks. Liver toxicity was induced by a weekly dose of CCl4 (1 ml/ kg body weight) diluted with corn oil at ratio was 1:1 (Ehrinpreis et al 1980) . The carbon tetra chloride given intraperitoneally injection to all rats except that normal control group was given corn oil. The composition of the experimental diets shown in 
Biochemical analyses
Total Bilirubin in serum was estimated as described by Malloy et al (1937) . Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), total protein (TP), Albumin (ALB) were determined according to the method presented in Young, (1995). Spectrophotometer Clinical Chemistry Analyzer-VS10 (made in USA) was used. The protective factor calculated from serum biomarkers by divided the slop of G2 biomarker on each treated group biomarker. The higher slope value means the high liver damaged.
Histopathological examination
Autopsy samples taken from liver, kidney and heart of rats in different groups and fixed in 10 % formol saline for twenty-four hours. Washing was done in tap water then serial dilutions of alcohol (methyl, ethyl and absolute ethyl) were used for dehydration. Specimens were cleared in xylene and embedded in paraffin at 56 degree in hot air oven for twenty-four hours. Paraffin bees wax tissue blocks were prepared for sectioning at 4 microns thickness by slidge microtome. The obtained tissue sections were collected on glass slides, deparaffinized, and stained by hematoxylin and eosin stain for routine examination through the light electric microscope (Banchroft et al 1996) .
Statistical analyses
ANOVA analysis was carried out using the PROC ANOVA procedure of Statistical Analysis System (SAS, 2000). Duncan multiple ranges at 5% level of significance was used according to Duncan (1955) to compare between means. Results followed by different alphabetical letters significantly differed. Predicting individual radical scavenging activity, ferric reducing antioxidant power and reducing power (Y) was assumed by quadratic or cubic polynomial regression models. The independent variables were green tea concentrations or preparation temperature (X) to optimize the radical scavenging activity, ferric reducing antioxidant power and reducing power (Y) used regression analysis. The models proposed for response of Y as follows: The radical scavenging activity of aqueous green tea extracts at different concentrations, times and temperatures were investigated. Radical scavenging activity at 40, 60, 80 and 100 °C were expressed as inhibition percent of DPPH
• and presented in Table 2 . Significant (P≤0.05) differences observed between the values of the radical scavenging activities of the concentrations or the holding times. The extract that prepared at green tea concentration of 1.25 % showed the highest scavenging activity values of 83 % at zero time and 85 % after holding time for 30 min with significant difference (P≤0.05). Lower corresponding values of green tea extract that prepared using 0.25 % green tea. The radical scavenging activity value at zero time was 40 % then increased to 42 % after holding time for 30 min with significant (P≤0.05) difference. Increasing the concentration or the holding time lead to increase the radical scavenging activity. Gramza1 et al (2005) reported that antiradical activity of plant extracts is dependent on mechanisms of oxidative activity of free radicals used and the chemical structure of contained antioxidants. Significant (P≤0.05) difference observed between the radical scavenging activity values at different green tea concentrations and holding times ( Table  2) . The values slightly increased more than those obtained at 40 °C. It was 44 and 86 % at concentrations of 0.25 and 1.25 %, respectively. Concerning the scavenging activity of the tested extracts, the holding time 30 min had significantly (P≤0.05) the highest values at concentration 0.25 % being 54 %. On the other hand, the holding time 20 min had significantly (P≤0.05) the highest values at concentration 1.25 % with value was 88 %. By increasing, the preparation temperature from 40 to 60 °C the radical scavenging activity was slightly increased at all tested concentrations and holding times. At the same time, significant (P≤0.05) differences were observed between those values obtained at different holding times. It were 51 and 76% in tested extracts prepared using 0.25 and 1.25 % green tea at zero time. Increasing the holding time lead to increase the scavenging activity to the maximum value of 60 % at 15 min when 0.25 % green tea concentration was used for preparing the extract. In contrary, the maximum radical scavenging activity of the extract prepared at green tea concentration of 1.25 % was obtained after 30 min with value of 81 %. Generally, the radical scavenging activity of the green tea extracts negatively affected by used the temperature 80 °C in preparation of extracts. From Table 2 , the negative effect on the prepared green tea extract at high temperature (100 °C) was increased. The same trend was observed with decreased the radical scavenging values at all green tea concentrations and holding times. Radical scavenging activity showed nonsignificantly (P≥0.05) between obtained values at different holding times for the prepared extract using 1.25 % green tea. The radical scavenging activity of prepared green tea extracts at temperatures 80 and 100 °C was slightly negative affected compared to the obtained data of extracts prepared at 60 °C. According to the above results, it couldn"t be accurately determined the optimum concentrations, temperatures or times to prepared the green tea extract with highest radical scavenging activity. The holding of antioxidants with DPPH 
Polynomial cubic regression study
Green tea concentration versus DPPH • scavenging activity
The effect of green tea concentration on the radical scavenging activity was presented as a polynomial cubic trend in scavenging activity increased with increasing the green tea concentration from 0.25 to 1.0 %, followed by dramatic decreased by concentration more than 1.0% with correlation coefficient (r 2 = 0.9861). Radical scavenging effects related to its affinity to the radical in the specific site. This finding is in according with those mentioned by (Sun, et al 2004) . They stated that the radical scavenging ability has been decreased at high phenolic concentrations in the peroxyl radical system Y= 15.8 + 187.6 X -158.8 X 2 + 43.3X
[Eq. 7]
The predicted radical scavenging activity increased from 53 to 88 % with increasing the green tea concentration from 0.25 to 1.0 % (w/v), then decreased gradually to the minimum value (53 %) with increasing green tea concentration to 1.25 % (w/v). Catechins are the largest part of the polyphenols found in green tea and are effective free radical scavengers (Salah et al 1995) .
Extraction temperature versus DPPH • scavenging activity
Effect of different temperatures were used to preparation of green tea extracts at the green tea concentration 0.75 % and holding time 30 min on DPPH
• scavenging activity presented in Fig. 1 .
Polynomial cubic regression (Eq. 8) used to predict the optimal temperature for extraction. Output data indicated that the temperature of extraction was a very effective factor to produce an extract with high radical scavenging efficiency with correlation coefficient (r 2 = 1.0000). The predicted radical scavenging activity gradually increased from 53 to 89 % with increasing the temperature of extraction from 40 to 66.4 °C. On the other hand, with increasing the temperature of extraction the radical scavenging activity decreased gradually to 83 % at temperature 100°C. Dube et al 2010 reported that the catechins are chemically unstable.
Holding time versus DPPH • scavenging activity
Effect of holding time on radical scavenging activity at green tea concentration 0.75 % and temperature of extraction 60 °C presented in With increasing the holding time, the radical scavenging activity was increased. At holding time 1 min the radical scavenging activity reached to the maximum value was 88 %. Generally, the optimal predictive concentration, temperature and holding time for preparation of green tea extracts with high potential radical scavenging activity values were 1.0 %, 66.7°C and 30 min, respectively. 
Regression coefficient for each independent variable
The concentration, temperature and holding time were tested as independent variable. Each one tested alone to predict the optimal value. Each model was tested for adequacy by analysis of variance. The regression models for data were significant (P≤0.05) with r 2 ranged between 0.9446 to 1.000. The predicted model for radical scavenging activity (Y) was reported as follows:
[Eq. 10]
Consequently, the obtained predicted models were possible for identify the optimum conditions required to produce a high potential effect of radical scavenging activity for prepared green tea extracts. It could be said that, the output predictive values not cleared the actual effect of the interaction between the three independent variables. The predictive radical scavenging activities 88.05, 89.52 and 87.95 % at concentration 1.0 %, temperature 66.7 °C and holding time 30 min, respectively.
Three dimension response surface study
Concentrations and temperatures versus DPPH
• scavenging activity
The three dimension response surface plot in Fig. 2 is explaining the relationships between the radical scavenging activity and both green tea concentrations and temperature for prepared green tea extracts at temperatures of 40, 60, 80 and 100 °C. Scavenging activity increased by increasing both green tea concentration from 0.25 to 1.0 % and temperature from 40 to 60°C at holding time 30 min. In contrary, scavenging activity was decreased with increasing both concentration and temperature more than 1.0 % and 60 °C. Thermal treatment like pasteurization of tea extracts cause increased the antioxidant activity of extracts, which was attributed to the formation of compounds having antioxidant activity during heat treatment (Manzocco et al 1998). Response surface analysis showed significant (P≤0.05) regression relationships between both of green tea concentration (G) and temperature (T) as independent variables and radical scavenging activity (RSA) as response variable. The polyphenon 60 and guava leaf extracts showed weaker effects, at high concentrations, in antioxidant activity and peroxyl radical scavenging assays (Chen and Yen, 2007) . The multiple hydroxyflavonoids, especially with OH in the B-ring, significantly increased production of hydroxyl radicals in a Fenton system (Hanasaki et al 1994) . The predicted model (Eq. 11) had a high correlation coefficient (r 2 =0.8700). From output data, it could be noticed that the best predicted radical scavenging activity for that equation was 93.04 % at green tea concentration 1.06 % and preparation temperature 62.5 °C. The highest scavenging value was 89.29 % at green tea concentration 0.81 % and holding time 30 min with r 2 = 0.9900. Jun et al 2011 revealed that the holding time had a significant effect on the DPPH • inhibition rate. Increasing the holding time from 15 to 30 min lead to increase the inhibition rate. The higher the inhibition rate is, the greater the hydrogen donating ability, thus the higher antioxidant activities.
Temperatures and times versus DPPH • scavenging activity
Radical scavenging activity of different green tea extracts those prepared at different temperatures from 40 up to 100°C and holding time from 0 up to 30 min presented in Fig. 2 . The best predicted scavenging efficiency was 89.36 % for the prepared extract at 66.5 °C and holding time was 26.3 min by used a constant concentration was 0.75 %. The Quaternary model (Eq. 13) appeared the best conditions from temperature (T) and holding time (t) to obtained the highest radical scavenging activity with r 2 = 0.9970. Although the phenolics content in prepared ginger extract at 60°C were less than that prepared at room temperature, however it had a higher radical scavenging activity. Radical scavenging activity decreased with percent of 20 % in the prepared tea extract at 100°C (Manzocco, et al 1998) . Raw broccoli florets had total antioxidant activity measured by DPPH
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• with 60.5 % but after cooking for 5 min by boiling the florets retained 35 % of total antioxidant activity (Zhang and Hamauzu, 2004).
Predictive DPPH • scavenging activity at each of two independent variables
Consequently, the obtained predicted models are possible for identify the optimum conditions (concentration, temperature and holding time) required to prepare a green tea extract with high potential efficiency of radical scavenging activity. It could be concluded that, the obtained models more accuracy to investigate the interaction effect between each two independent variables on the radical scavenging activity of the prepared green tea extracts. The highest predicted DPPH
• scavenging activity ranged between 89.29 to 93.04 % at different predicted independent variables were concentration, temperature and time. Nevertheless, the interaction between the three independent factors not clear by using this surface study.
Regression coefficient for three (concentration, temperature and time) independent variables
Multiple regression coefficients were helped to predict quaternary model for radical scavenging activity. The table contain models to determine the interaction effect between those three independent variables on the radical scavenging activity of green tea extracts. The model interacted between the concentration (C), temperature (T) and time (t). The model was tested for adequacy by analysis of variance. The regression model for data were significant (P≤0.05) with correlation coefficient was 0.9115. The predicted model for radical scavenging activity (RSA) was reported as follows: The verification of predicted green tea extract parameters to obtain the highest DPPH
• radical scavenging activity value compared to the responding of BHT at different concentrations presented in Table 3 . The optimal predicted DPPH • radical scavenging activity value was 81.3 % with verified value 88.0 %. The predicted conditions of preparation were 1.0 % green tea, 81.7 °C and holding time 25 min. The radical scavenging activity of BHT at concentrations 50, 100, 150 and 200 ppm were ranged between 83.9 to 86.8 %. It can be recommend using the green tea at concentration of 1.0 % and preparation temperature 81.7 °C to obtain the highest potential anti radical effect. The potential effect of extract that prepared using predicted conditions closed with the BHT effect at concentration 150 ppm.
Effect of concentrations and temperatures on the ferric reducing antioxidant power
Analysis of variance of ferric reducing antioxidant power (FRAP) for green tea extracts presented in Table 4 . The extracts prepared at different concentrations ranged between 0.25 to 1.25 % and temperatures ranged between 40 to 100°C. It clearly noticed that the antioxidant power of different green tea extracts were greatly significantly (P≤0.05) affected by the concentrations those used in preparation of extracts. It was gradually increased from 1.09 at concentration 0.25 % to 2.54 at concentration 1.25 % for the prepared extracts at 40°C. The same trend was observed at all used temperatures. Increasing the green tea concentration the ferric reducing antioxidant power increased.
AUJASCI, Arab Univ. J. Agric. Sci., Special Issue, 26(2D), 2019 From the same Tables, the ferric reducing antioxidant power of green tea extracts also affected by the increasing of temperatures used in preparation. It markedly and progressively increased from 1.09 at temperature 40°C to 2.00 at temperature 100°C with significant difference (P≤0.05) in extract that prepared using 0.25 % green tea. In addition, the same tend was observed at all used concentrations. The higher the inhibition rate is, the greater the hydrogen donating ability, thus the higher antioxidant activities (Jun et al 2011) .
Polynomial cubic regression study for FRAP Concentration versus FRAP
The effects of green tea concentration on FRAP was presented as a polynomial trend in Fig.  3 . The green tea concentration had a significant (P≤0.05) effect on the FRAP at constant temperature (60 °C). FRAP value increased from 1.75 to 2.59 with increasing the green tea concentration from 0.25 to 1.25 % (W/V). According to the polynomial cubic regression, (Eq. 15) the FRAP increased with increasing the green tea concentration from 0.25 to 1.0 %, whereas constancy of values were observed at concentration more than 1.0 % with correlation coefficient was 0.9630. The predicted FRAP values increased from 1.77 to 2.61 with increasing the green tea concentration from 0.25 to 0.73 % (w/v), then decreased gradually to the minimum value was 2.06 with increasing green tea concentration to 1.25 % (w/v).
Temperature versus FRAP
Effects of different temperatures up to 100 °C those used in preparation of green tea extracts on the potential FRAP was presented as a polynomial trend in Fig. 3 . The polynomial regression was 
Regression coefficient for each independent variable for FRAP
Multiple regression coefficients of predicted cubic polynomial models for the dependent variable (FRAP) were estimated. The green tea concentration was the independent variable ranged between 0.25 to 1.25 % by used the constancy temperature (60°C) in preparation of the extracts. In addition, the temperature was also an independent variable ranged between 40 to 100 °C by used the constancy green tea concentration (0.75 %). The green tea concentration and preparation temperature had a significant (P≤0.05) effect on the obtained FRAP values. Equation 17 was used to predict the FRAP at different concentrations. Lowest and highest predicted FRAP values were 1.77 and 2.61 at green tea concentrations 0.25 and 0.71 %. The models were tested for adequacy by analysis of variance. The regression models for data were significant (P≤0.05) with r 2 were 0.9630 and 1.000. According to the models it is cleared that, the potential FRAP was affected by both of green tea concentration and temperature of preparation. In the predicted of two independent variables, both of concentration and temperature of green tea extraction preparation with high FRAP value was established. The highest FRAP values were 2.6118 and 2.5995 selected at predicted green tea concentration and preparation of temperature 0.71 % and 95.78 °C, respectively. Although, the previous models cleared the effects each of green tea concentration and preparation of temperature on the extracts antioxidant power, but not investigated the effect of interaction between the two variables.
Three dimension response surface study FRAP
The previous polynomial cubic regression for each independent variables were green tea concentrations (G) and temperature (T) appeared slight effect of temperature and high effect of concentrations on the FRAP values as dependent variable. Therefore, the three dimension response surface study was necessary to optimize the com- T e m p e r a t u r e (°C ) C o n c e n t r a t i o n ( % ) bined concentrations from green tea and temperature of preparation. The plot in Fig. 4 shows the response surface of FRAP as observed with changing of green tea concentrations and temperature of preparation. The predicted model (Eq. 19) had a high correlation coefficient (r 2 = 0.9780).
From output data, it could be noticed that the best predicted FRAP value for that equation was 2.566 at predicted concentration and temperature were 1.0 % and 88.7 °C. The FRAP values of BHT at concentrations 50, 100, 150 and 200 ppm were 1.627, 1.720, 2.390 and 3.060, respectively. The green tea extract that prepared at 1.0 % had FRAP equivalent closed with BHT solution at concentration 200 ppm. The improved antioxidant activities of green tea extract can be exploited as dietary supplement in foods and beverages or in nutraceutical applications (Ong and Annuar, 2017). Fig. 4 . Three dimension regression plot to predict the ferric reducing antioxidant power as dependent variable against different concentrations and temperatures for preparation of green tea extracts as independent variables
FRAP= -
Effect of concentrations and temperatures on the reducing power
The effect of green tea extracts prepared using different concentrations and temperatures on the reducing power (RP) was presents in Table 5 . The green tea concentration was ranged between 0.25 to 1.25 %. The green tea concentration had a significant (P≤0.05) effect on the RP values. RP significant increased from 1.06 to 1.62 with increasing the green tea concentration from 0.25 to 1.25 % at preparation temperature 40°C. The same trend was observed with the extracts those prepared at 100°C. The RP increased from 1.37 to 2.00 at concentrations 0.25 and 1.25 % with significant differences. Non-significant (P≥0.05) differences between obtained RP values for the extracts prepared from 1.0 or 1.25 % green tea at al used temperature of preparation.
On the other hand, the obtained data proved that the preparation temperature significant (P≤0.05) effect in the extracts RP. The RP value gradually increased with increasing the temperature from 40 to 100 °C reached up to 1.37. Also, the RP reached to the maximum value with the extract that prepared using 1.25 % green tea and prepared at 100 °C. Generally, each of green tea concentration and preparation temperature effects in the RP of prepared extract. It cannot determine the optimal conditions to prepare the green tea extract with high potential RP. 
Polynomial cubic regression study of reducing power
Concentration versus reducing power
The effects of green tea extracts prepared at 60 °C on RP at different concentrations was presented as a polynomial trend in Fig. 5 . Increased the green tea concentration lead to enhance the RP of extracts. However, the maximum RP was increased with increasing the green tea concentration to 1.66 with value was 1.25 %. According to the obtained results nonlinear relation between the green tea concentration and RP. According to the polynomial trend that obtained from equation 20 the maximum RP was 1.67 at 1.25 % green tea. The equation had a significant effect with correlation coefficients was 0.9710. Consequently, the obtained predicted model appeared the enhancement in the green tea extracts behavior with the different concentrations. However, it could not use the green tea concentration alone to prepare suitable tea extract with high potential RP. 
Temperature versus reducing power
Effects of different temperatures ranged from 40 to 100°C used in preparation of green tea extracts at concentration 0.75 on the RP was presented as a polynomial trend in Fig. 5 . The temperature had a slight effect on the antioxidant power of the prepared green tea extracts compared to that effect of concentration. The green tea extracts significantly (P≤0.05) affected by different temperatures. Reducing power values gradually increased from 1.42 to 1.59 with increasing the temperature with significant differences. Upon the basis of apparent changes in efficiency of extraction slightly affected by temperature the equation 21 can be fit the obtained data. The predicted temperature 100 °C was chosen for the optimization of extraction. The highest predicted RP value was 1.59, which observed at the previous predicted temperature. The polynomial model that used in prediction process was as follows: The quadratic equation had a significant effect with correlation coefficients was 0.9870.
Regression coefficient for each independent variable for reducing power
Multiple regression coefficients of predicted cubic and quadratic polynomial models for RP as dependent variable were estimated. The used green tea concentrations were ranged between 0.25 to 1.25 % as independent variable. The extracts prepared by used the constancy moderate temperature was 60°C. In addition, the temperature was also an independent variable ranged between 40 to 100°C by used the constancy green tea concentration (0.75 %). The green tea concentration and preparation temperature had a significant effect on the obtained RP values. Equation 22 was used to predict the RP at different concentrations. Lowest and highest predicted RP values were 1.16 and 1.67 at green tea concentrations 0.25 and 1.25 %. The models were tested for adequacy by analysis of variance. The regression models for data were significant with r 2 were 0.9710 and 0.9870.
According to the models it is cleared that, the potential RP was affected by both of green tea concentration and temperature of preparation. The predicted of two independent variables, both of concentration and temperature of green tea extraction preparation with high RP value concluded. The highest RP values were 1.6706 and 1.5960 selected at predicted green tea concentration and preparation of temperature 1.25 % and 100 °C, respectively. The models cleared the separately effects each of green tea concentration and preparation temperature on the power of extracts reducing, but not fit the effect of interaction between the two variables.
Three dimension response surface study of reducing power
Three-dimension response surface method was used to study the relationship between concentration and preparation temperature of extract on RP efficiency for green tea water extracts. According to Figure 6 the RP was increased with increasing both of green tea concentration and preparation temperature (up to 89 °C). In contrary, at high temperature the RP was decreased. Output data of response surface study showed significant (P≤0.05) relationships between both of green tea concentration and temperature of extraction as independent variables and RP as dependent variable. The predictive equation (Eq. 24) shows the effect of green tea concentration (G) and temperature of extraction (T) on reducing power (RP). The predicted model (Eq. 24) had a high correlation coefficient (r 2 = 0.9550). According to output data, it could be said that the best predicted RP value for that equation was 1.687 at predicted concentration and temperature were 1.0 % and 88. Jeu-Ming et al 2015 revealed that the green tea extract using cold water had a high potential antioxidant activity compared to the extract prepared by hot water. Evstigneeva et al (2016) found out the preferred brewing dry green tea leaves in water was 70 °C followed by exposure for 10 min with continuous agitation.
Total Phenolic and flavonoid contents
Total phenolics and flavonoids content in green tea extracted using optimal conditions presented in Fig. 7 . These extract was prepared at green tea concentration 1 % in water at 88.7 °C. According to the previous data, those conditions gave extractable phenolics and flavonoids with high potential effects. The total phenolics in green tea extract was 81.2 mg GAE/100 ml, that mean each gram from dry tea leaves contained 81.2 mg GAE/g. In addition, the total flavonoids in green tea extract was 33.5 mg QE/100 ml with equivalent weight 
Fig. 7.
Total phenolics (mg GAE/100 ml) and total flavonoids (mg QE/100 ml) in green tea water extracts at optimal extraction conditions
Hepatic biomarkers
The effect of CCL4 administration and the modulatory activities of green tea extract on the hematological parameters of rats shown in Fig. 8 . A significant (P≤0.05) decrease in serum total protein and albumin observed in cirrhosis group (G2) that treated by CCl4. The serum proteins dramatically decreased to the minimum levels of 5.31 and 2.91 g/dl, respectively. However, administration of aqueous extract of green tea corrected the trend of total protein and albumin in G3 compared to the obtained trend in G2. Non-significant (P≥0.05) difference was observed between the values those obtained from each groups (G1 and G3). As in the current study, previous experimental studies have shown that CC14 decreased total protein and albumin levels (Fahim et al 1999; Khan and Alzohairy, 2011; Althnaian et al 2013). The activities of ALT and AST were estimated in serum as hepatic biomarkers of liver function. The CCl4 treatment markedly affected in the liver specific enzymes. Significant (P≤0.05) increase in the serum ALT and AST activities were observed in the cirrhotic group (G2). The ALT and AST increased dramatically from 44 and 182 u/l at zero time to 73 and 221 u/l after twelve weeks, respectively. The rats induced by CCL4 had been increase in serum ALT and AST levels that source from cell membrane and mitochondrial damages in liver cell (Zimmerman et al 1965 ; El-Bahr, 2014; AlSultan and El-Bahr, 2015). Non-significant (P≥0.05) effect observed in the negative group (G1) in the ALT and AST activities that arrived to the maximum level was 46 and 165 u/l, respectively. The group (G3) treated by green tea extract appeared trend closed with that obtained with G1. The ALT and AST activities protective factors in G3 compared to those in G2 were 1.91 and 5.68, respectively. According to previous observations, the green tea extract prepared at optimal conditions and had high antiradical and antioxidant activities played roll in retardation of the liver cirrhosis with non-significant differences compared to G1. Similar results have been reported by Albokhadaim, (2016). The increased serum levels of hepatic transaminases biomarkers have been attributed to the liver injury, because these enzymes are place in cytoplasmic area of the cell and are released into circulation in case of cellular damage (Brent and Rumack, 1993; Recknagel et al 1989)
Histopathological findings
Sections in livers for rats in negative group (G1), cirrhotic positive group (G2) and treated group by green tea extract (G3) shown in Fig. 9 . There was no histopathological alteration and the normal histological structure of the central vein and surrounding hepatocytes in the parenchyma were recorded in G1 A. Thickening with collagen proliferation as well as inflammatory cells infiltration and degeneration in the underlying hepatocytes in the parenchyma were recorded in G2 B1. Fatty change was observed in diffuse manner all over the hepatocytes in the parenchyma (G2 B2). The portal area showed inflammatory cells infiltration and few fibroblastic cells proliferation (G2 B3). Focal steatosis was detected in between the hepatic lobules (G2 B4). Focal steatosis was detected in the glissons capsule (G3 C1), while the hepatocytes in the parenchyma were intact (G3 C2). 
CONCLUSION
According to the obtained results, using of 1.0% green tea and water at 88.7°C was the most efficient set of conditions for the preparation of green tea extract with a potential antiradical and antioxidant effects closed with BHT solution effects. Prepared green tea extract using concentration higher than 1.0 % had a non-significant (P≥0.05) potential effects. In addition, using water with temperature higher than 88.7°C gave an extract with destroyed phenolics had a low radical scavenging and antioxidant activity. Utilization of green tea that prepared at previous predicted conditions could be suggested to protect rats livers against cirrhosis according to the obtained serum biomarkers and histological finings.
